Nuclear pore complexes (NPCs) are large protein assemblies in the nuclear envelope acting as portals for protein and RNA transport between the nucleus and cytoplasm. Because of their universal function in all nucleated cells, the overall structure of NPCs is thought to be evolutionarily largely conserved [1, 2] . Its core structure is formed by three rings embedded in the nuclear envelope (Fig 1) : a nucleoplasmic, an inner, and a cytoplasmic ring. The NPC protein inventory, the nucleoporins, has been studied for diverse eukaryotes-e.g., trypanosomes, tetrahymena, fungi, plants, animals, and humans. Although sequence similarity is often lowunfortunately resulting in differently named nucleoporins-overall, structural conservation allows identification of 20 common nucleoporins, which are found in all eukaryotes, presumably forming the conserved core of protein interactions in NPCs [3]. This is probably best exemplified for the so-called Y-complex, a submodule of the NPC [4] . It is assembled from 6-10 nucleoporins, depending on the species, which are arranged in an eponymous Y-shaped structure first seen in the budding yeast Saccharomyces cerevisiae [5] and later confirmed in humans [6] and the fungus Chaetomium thermophilum [7] .
terminal-tagged proteins show the same results, the surprising finding is that Nup132 and Nup107 (known as Nup84 in budding yeast) are located on the nucleoplasmic side of the NPC (Fig 1) . In contrast, Nup131 and all other Y-complex components are found on the cytoplasmic side. Hence, the authors propose that in fission yeast, the cytoplasmic ring consists of eight copies of a reduced Y-complex lacking Nup107 and including Nup131 as a Nup133 homologue. The nucleoplasmic ring contains eight copies of Nup107 and 48 copies of Nup132 [12] . Consistent with an asymmetric distribution of Nup131 and Nup132 in the NPC, mass spectrometry identifies Nup131-interacting partners, which preferentially localize to the cytoplasmic side of the NPC. Indeed, in a test case, deletion of Nup131 results in loss of NPC localization of the candidate Far8, part of a nuclear envelope-localized protein phosphatase The basic NPC structure is arranged in three rings, the nucleoplasmic and cytoplasmic (green) rings and an inner ring (purple). The central part is occupied by a protein meshwork (blue) important for the transport and exclusion function of the pore. Cytoplasmic and nucleoplasmic extensions (brown) emanate from the respective ring structures. A prototypical Y-complex is shown with its core components, Nup85, Nup160, Sec13, Nup96, Nup107, and Nup133 (following the human nomenclature and lacking the nonconserved complex members). Schizosaccharomyces pombe Nup131 and Nup132 Y-complex derivatives are shown. For simplicity, the nonconserved components, including Nup37 and Ely5 in S. pombe, are omitted. Sec13, so far regarded as a conserved Y-complex component with a second function as a COP-II coat subunit, is present in S. pombe but does not localize to NPCs [13] . COP-II, coat protein complex II; NPC, nuclear pore complex; Nup, nucleoporin; Sec, secretory.
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complex. Conversely, deletion of Nup132 causes a distorted NPC localization of Nup211, the homologue of human Tpr or budding yeast Mlp1p/Mlp2p, which are nucleoporins extending from the NPC structure into the nucleoplasm.
However, the same mass spectrometry analysis reveals that Nup131 and Nup132 can both interact with Nup107 and Nup85, which is in agreement with earlier work [15, 16] but in contrast to their proposed different positions and binding partners within NPCs. One might speculate that these interactions are only possible once the cells are broken up for the experiment.
If so, what determines the correct and distinct localization of Nup131 and Nup132 and their respective exclusive interactions? As truncations, the C-terminal halves of both Nup131 and Nup132 localize predominantly to the nucleoplasmic side of the NPC, whereas the N-terminal halves as well as Nup131-Nup132 chimera combining the N-and C-terminal halves of the proteins largely mislocalize away from NPCs. This indicates that interactions with other nucleoporins might determine the precise localization within NPCs of Nup131 and Nup132. Forcing Nup107 to the cytoplasmic ring structure by fusion with Nup96 (Nup145C in budding yeast), a member of the fission yeast cytoplasmic NPC ring, targets a fraction of Nup132 to this NPC side. This argues that Nup107 is involved in localizing Nup132 in the natural situation to the nucleoplasmic NPC side but is not the only determinant.
In canonical Y-complexes, Nup133 is linked to Nup96 via the common binding partner Nup107 (Fig 1) . As the cytoplasmic rings lack Nup107, it is unknown how Nup131 is integrated into the ring formed by the truncated Y-complexes. In the budding yeast NPC, the suggested ring-like arrangement of Y-complexes predicts an intersubunit interaction between Nup133 and Nup160 (Nup120 in fission yeast) [10, 17] . However, it remains to be seen whether fission yeast form a cytoplasmic ring structure by a head-to-tail arrangement of (truncated) Y-complexes. Alternative Y-complex arrangements have been suggested [18] and might be realized in the fission yeast NPC. Moreover, how eight copies of Nup107 and 48 copies of Nup132 arrange into a nucleoplasmic ring and whether the repetitive unit is indeed formed by six Nup132 copies and one Nup107 remain open. Finally, the Y-complexes are within NPCs' major interaction hubs linking not only to nucleoporins of the inner ring but also to nucleoporins forming the cytoplasmic and nucleoplasmic NPC extensions. It will be interesting to learn whether these structures, especially the nucleoplasmic extensions, are affected by the unconventional Y-complex arrangement in fission yeast. Localization of several nucleoporins of the inner ring and cytoplasmic and nucleoplasmic extensions does not show deviations from the expected canonical pattern, but whether this also holds true for the protein interaction network remains to be seen. Ultimately, a cryo-electron microscopy structure of the fission yeast NPC will answer these questions, which is, in light of the novel PLOS Genetics study, a highly revealing and exciting research endeavor.
